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Prime  Forcing  Users  to  Buy  New  Software? 


It  [the]  FTN  [compUerl,  Cobol  buy  additional  'improved'  « 
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Life  With  the  I  Covers  Wider  Distance 

Phone  Company  Wang  Unwraps  Rival  for  Ethernet 


LOWELL,  Mass.  —  Wang  Uboralo-  Ethernet  topology  b< 


mi 


ADR’s  LOOK® 

So  versatile 
it’s  today’s  only 
total  performance 
management  system. 

ADR's  LOOK  is  the  one  system 
that  provides  totai  performance 
management  for  companies 
with  MVS.  VSl  or  DOS/VS(E). 
LOOK  stops  crises  before  they 
start  by  spotting  potential  bot¬ 
tlenecks,  resource  contention 
and  other  problems — in 
advance.  LOOK  improves  re¬ 
sponse  time  by  pinpointing  the 
causes  of  excessive  paging, 
unbalanced  I/O  activity  and 
CPU  contention.  LOOK'S  CICS 
orientation  provides  accurate 
data  on  CICS  overall  operation 
and  individual  applications. 

And,  for  long-range  planning. 
LOOK  collects  performance 
data  and  from  it  generates  his¬ 
tograms,  plots  and  summaries. 
For  performance  management, 
system  tuning  and  capacity 
planning,  consider  LOOK,  the 
one  system  that  does  the  com¬ 
plete  job.  This  consistent 
Datapro  award  winner  is  part 
of  ADR's  integrated  network  of 
system  software  products — 
solving  today's  problems  and 
building  a  solid  foundation  for 
tomorrow.  Contact  your  local 
ADR  office  or  send  in  the  coupon 
to  learn  more  about  LOOK. 

APPLIED  DAIA 
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Third  World  Information  Program  Planned 


Seen  Receptive 
To  Automation 


WASHINGTON, 


WASHINGTON, 
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Packages  Urged  as  Cure  for  Productivity  Ills 


To  Give  Top  Execs  Access  to  Data 


MIT  Enveloping  Concepts  for  Successful  EIS 


The  History  of  Computing 


opment  skyrocketed.  At  the  age  of  12 
he  was  appointed  to  a  commission 
for  judging  procedures  of  determin¬ 
ing  longitudes;  in  the  same  year,  he 
also  uncovered  an  error  in-Rene  Des¬ 
cartes'  geometry.  At  the  age  of  13  he 
was  introduced  into  the  society  of 
the  Academie  Libre,  sitting  in  week¬ 
ly  to  observe  the  brilliant  French  in¬ 
tellectuals  of  the  day. 

rectly  to  Blaise's  developing  the 

The  government  bonds  in  which 
Etienne  Pascal  had  invested  most  of 

to  the  French  govemme^s  lower- 

to  collect  needed  funds  for  itself.  The 
resulting  financial  losses  forced  the 

In  RoUen,  Etienne  Pascal  was  ap¬ 
pointed  Royal  Commissioner  in 

a  post  that  called  for  monumental  ar¬ 
ithmetical  calculations  as  part  of  his 


Using  the  decimal  system  ~  starting 
with  the  third  dial  from  the  right  — 
the  user  inserts  a  stylus  into  the  slot 

stopped  by  a  bar,  as  in  dialing  a  tele- 
phone. 

The  next  dial  on  the  left,  for  the 
tens,  is  revolved  from  3  until  it  stops. 
Finally,  the  next  dial  to  the  left,  rep¬ 
resenting  hundreds,  is  himed  from  2 


dows  would  read  the  total,  658. 

er  located  just  above  the  windows  is 
pulled  forward,  uncovering  a  second . 
set  of  windows  that  are  extensions  of 
the  first  set.  To  subtrairt  the  number  1 
from  3,  the  user  turns  the  dials  until 
3  appears  in  the  window.  After^dial-  ■ 

appears  on  the  indicator. 

The  pascaline  came  to  fniiHon  only 


Part  1 ... 
The  Life 
Of 

Blaise  Pascal 


By  Marguerite  Zientara 
CW  Writer /Analyst 


field  of  mathematics,  his  father  was 
now  constantly  requiring  his  assis¬ 
tance  in  the  drudgery  of  hand  total- 


considerable  problem-solving  talents 
into  play  and  he  quickly  realized  the 

chanicaloralculating  machine. 

Although  a  number -of  meri  before 
him  had  attempted  to  make  such  a 
calculator,  some  got  no  further  than 
written  plans  ^nd  some  succeeded' 
only  to  have  the  finished  product  de¬ 
man  nature  (see  related  story). 

Blaise  Pascal,  hoWever,  only.  19 
when  the  concept  formulated  in  his 

models  of  his  calculator  until  he  was 
nearly  30  —  when  he  astounded  all 
of  Europe  with  his  perfected,  work¬ 
ing  model  of  an  automatic,  mechanir 

The  "pascaline."  essentially  like  the 
calculators  still  in  use  only  decades 


wheels  were  all  u^  throughout  the 
many  attempts,  which  resulted  final¬ 
ly  in  a  lightweight  polished  brass 
box,  about  14  in.  by  5  in.  by  3  in. 

The  machine,  which  Could  add  and 

ly  precise  interconnected  gears.  The 

rate  was  the  ratchet  device  that  com¬ 
municated  by  one  revolution  of  one 
wheel  a  movement  of  one  digit  to  the 
wheel  of  the  next  highest  order. 

concept  as  "the  foundation  on  which 


The  orithmetical  machine  produces  ef- 
fects  which  appr^h  nearer  to  thought 


turn  shift  its  neighboring  wheel  one-  i 
tenth  of  a  revolution,  thereby  fotaU  < 
ling  each  digit  counted.  On  the  top  i 


Will"  or  not,  Pascal's  accomplish- 
mt  astonished  all  of  Europe  and 
m  great  acclaim  for  its  inventor,  al- 


Although  the  machine  incorporat¬ 
ed  eight  movable  dials,  cormpond- 
ing  to  the  French  system  of  currency 


For  example,  to  add  236  plus  422, 
:ie  would  first  turn  all  the  dials  so 


spent  on  developing  the  calculator, 
besides  a  widespread  advertising 
campaign  upon  its  completion,  it  was 

Although  Pascal  had  made  the  ma- 

potential  buyers  felt  h  was  too  com- 
(Continued  on  Page  W 
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Draaration 


Now  that  there  are 
SyncSortsfor 
OS,  DOS  and  CMS, 
all  users  are 
created  equal! 

Call  (201)  568-9700. 

Pursue 
happiness 
with  SyncSort. 


Chart  of  the  Motfth: 

Performance  Comparisons 


iwicsort 


When  we  introduced  SyncSort  os  back  in  1971,  it 
proved  to  be  “the  sorti^  shot  heard  Vound  the  world.” 
Although  we  dkbVt  know  it  at  the  time,  we  were 
starting  a  sorting  revolution  that  contkiues  to  this 
very  day. 

The  reasons  are  not  hard  to  find.  SyncSort  OS  was  the  first 
state-of-the-art  sort  program  for  any  system.  It  governed 
sorts  wisely,  it  was  humane  to  programrners,  and  it  was 
backed  by  sage  advice  when  needed. 

Once  the  OS  populace  saw  what  SyncSort  could  do,  they 
soon  began  dumping  their  old  sort  programs  into  harbors 
from  Boston  to  San  Francisco.  Today,  the  latest  IDC  sort 
survey  shows  that  SyncSort  is  the  choice  of  more  than  70% 
of  all  OS  processors. 

In  1978,  we  broadened  the  revolution  by  bringing  the 
blessings  of  sorting  liberty  to  DOS  users.  And  just  a  few 
weeks  ago,  we  proudly  presented  a  SyncSort  lor  CMS  users. 

All  three  SyncSorts  bear  a  strong  family  resemblance.  Which 
is  not  surprising  when  you  consider  that  they  are  all 
descended  from  the  same  technological  breakthroughs  In 
fact,  many  of  SyncSort's  "sorting  innovations"  are  now 
covered  by  U.S.  Patent  4,210,961. 

Here  are  a  few  of  the  things  SyncSort  can  bring  to  your 
shop: 

•  Sterling  Performance.  If  SyncSort  has  a  hallmark,  it  is  the 
ability  to  provide  more  sorting  tor  fewer  computer  resources. 
Day  in  and  day  out  SyncSort  will  save  you,  on  average,  from 
15%  to  50%  of  the  amount  of  CPU  Time.  Elapsed  Time  and 
SIOs  that  you  would  expend  with  any  other  sort  program 

•  Peerless  Programmer  Productivity.  We  st^ed  a 
revolution  in  this  area  too.  By  making  SyncSort  highly 
"programmer  friendlyf  It's  easy  to  use  because  we've 
developed  some  of  the  most  advanced  features  in  the 
sorting  business,  'ibu  can  expect  to  find  most  of  these 
features  in  our  OS,  DOS  and  CMS  versions: 

•  INCLUDE/OMIT- Chooses  records  to  be  sorted. 

•  SUM-summariz6s  designated  numeric  fields. 

•  INREC/OUTREC- Reformats  records  on  output. 

•  Report  Formatter- produces  reports  with  headings 
pagination  and  dating. 

•  Service,  Service,  Service.  It's  practically  our  middle 
name.  We  bring  it  swiftly  to  every  "Middlesex  Village  and 
Town"  by  telephone.  About  85%  of  all  requests  for  service 
are  resolved  within  24  hours.  Could  Paul  Revere  do  better? 

So  if  you'd  like  to  join  our  revolution- in  OS,  DOS,  or  CMS- 
give  us  a  call!  Well  send  over  one  of  our  Minute  Men-  sorry, 
Minutepersons. 


Syncsort  Incorporated  560  Sylvan  Ave.,  Englewood  Cliffs,  NJ.  07632 
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Independent  computer 
deal^  aren’t  shy  about 
teDing  a  manufacturer 
what  they  think  will  sell 
In  the  pak  year,  we’ve 
talked  to  thousands- 
and  they’ve  pretty  much 
said  the  same  thing: 

"Giveusasmallb^- 
ness  system  that  will , 
put  the  small  business- 
man%  mind  at  ease.  A 
syston  that  delivers  aH 
the  computing  power 
he  needs,  software  included.  Then  price  it  lower 
than  the  big-name  competition,  and  back  it  to  the 
hilt  with  user  education  and  Dka  Genial  service.” 

We’re  happy  to  teD  the  independent  dealers  of 
America  that  we  agree.  And  we’re  proud  to  intro¬ 
duce  them  to  the  Enterprise  "'1000  ^tem. 

HNAUX  A  BIG  NAME  DESKTOP 

forth!  independent  computer  store. 

The  Enterprise  1000  system  has  horsepower. 

More  than  you’ll  find  on  any  comparably  priced 
system  fiom  any  serious  conroetitor.  A 16  bit 
microNOVA”  processor,  64  K  bytes  of  memory, 
an  80  column  by  25  line  screen,  full  keyboanl  with 
14-key  numeric  pad,  a  150-character  per  second  high 
quality  bi-directional  printer,  and  up  to  716  KB  of 
on-line  storage  on  two  358 1^  mini-diskettes. 

Your  customer  will  be  able  to  order  his  Enter¬ 
prise  system  with  fiiendly  and  easy  business 
accounting  software.  We’ve  written  all  of  it  our¬ 
selves.  With  wise  amsultation  fipm  one  of  the  top 
accounting  firms  in  the  world,  Ernst  and  Whinney. 

But  best  of  all,  the  small  businessman  won’t 
find  the  Enterprise  system  in  the  IBM  store,  the 
DEC  store  or  the  Ra^o  Shack  store.  He  has  to 
come  to  you. 

A  MAJOR  CONSUMER  MARKHING  THRUST. 

The  Enterprise  system  is  more  than  a  computer. 
Even  more  than  ^e  best  total  hardware-  software 
value  for  the  money  today.  It’s  a  total  program,  an 
aU-out  marketing  campaign  designed  to  explosively 
widen  national  demand  for  Data  General  products, 
aiKl  channel  it  ri^t  through  the  cash  regikei^of 


dealers  who  sell  those 
products.  Behind  the 
campaign  is  a  $600 
million  Fortune  500 
computer  manufacturer. 
With  a  onporate  divi¬ 
sion  devotkl  to  making 
the  Enterprise  system 
the  retail  success  story 
ofthelSeO’s. 

We’ve  created  one 
of  the  most  advanced 
^  user  training  programs 
V  in  the  indus&y.  Wve 
put  it  on  video  disks  for  your  retail  customers.  We’ve 
written  software  manuks  that  are  as  friendly  as  the 
systems  themselves.  And  if  your  customer  sub¬ 
scribes  to  our  maintenance  programs,  he  need  only 
dial  a  toll-free  hot  line  when  so^’are  problems  do 
occur.  He’ll  get  on-the-spot  diagnosis  by  an  expert  ■ 
who  can  correct  most  user  problems  r^t  on  the 
phone.  And  if  hardware  is  ^e  cause,  he  can  get 
prompt  action  frem  one  of  our  1,300  field  engmeers. 

SLAM  THE  DOOR  ON  THE  COMPANY  STORL 

With  the  Enterprise  system,  a  select  gix)up  of 
independent  computer  dealei-s  has  a  big  new  stoiy 
to  tell  the  small  businessman.  But  they  won’t  have 
to  tell  it  alone.  We’ll  be  on  network  TV  and  in 
national  magazines,  advertising  the  terrific  advan- 
t^jes  of  buying  the  Enterprise  system  and  doing 
business  with  dealers  who  carry  the  Enterprise 
system.  If  you’d  like  to  be  one  of  them,  call 
Greg  Fallon  at  our  General  Distribution  Division 
(617-36frB911,ext  5170). 

As  we’ve  said  before,  think  of  it  fixrm  the  stand¬ 
point  of  the  small  businessman.  Why  should  he 
owe  his  soul  to  the  IBM  store,  the  DEC  store,  the 
Ra^o  Shack  store,  or  any  comply  store?  He’s  the 
very  spirit  of  American  enterpi-ise.  Which  Ls  why 
our  new  desktop  system  is  named  after  him. 

CALL  US.  WE  DON'T  OWE  OUR  SOUL  TO 
THE  COMPANY  STORE. 

IrDataGoieml 


group.  Prior  to  that,  she  was  a  sys¬ 
tems  analyst  with  Procter  &  Gamble. 
Thomas  holds  a  B.S.  degree  in 
mathematics  from  West  Virginia 


ROBERT  C.  KELLER  has  been  pro- 

EFT  Users  Get 
Research  Directory 

SAN  RAFAEL,  Oilir.  -  An  infer- 
mation  and  ^arch  service  that 

professionals  a  resource  to  keep  cur¬ 
rent  on  developments  in  branch  ter- 

point-of-sale  and  home  banking  ser¬ 
vices  Is  being  offered  by  The  Parsons 
Consulting  Group. 

77ie  EFT  Executives'  Directory  pro¬ 
vides  an  organized  syste'm.  for  re¬ 
trieving  information  and  »  supple¬ 
mented  with  bimonthly  updates  and 
cx^tive  summaries.  The  directory 
reports  on  the  activities  of  hundre^ 

nizations  in  two-page  reports  on 
Recent  legislation,  manufacturers 

eluded  in  the  directory. 

Subscribers  will  also  have  access  to 
an  Inquiry  Service  that  makes  avail- 

The  subscription  fee  of  $375  in¬ 
cludes  the  directory,  Ihe  bimonthly 
updates  for  the  first  year  and  use  of 
the  Inquiry  Service.  More  informa¬ 
tion  is  available  hx>m  The  EFT  Exeat- 
lives’  Directory  P.O.  Box  3732<  San  Ra- 
faeL  Calif.  94^11 
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1  WITH  SPRINTER  1 

L.R.  PARSLEY  has  joined  Utility 
Data  Corp.,  a  division  of  Ridgeway's, 
Inc.  of  Houston,  as  director  of  opera- 

Parsley  was  previously  manager  of 
■data  ba^  applications  in  the  systems 
development  group  at  Ceosource, 


EUGENE  C.  SENEGAL  has  been 
named  vice-president  of  manage¬ 
ment  information  systems  at  Ames 
Department  Stores,  Inc.,  headquar- 
le^inRocLy  Hill,  Conn. 

ming  manager  for  Advo  Systems  pri¬ 
or  lo  joining  Ames.  He  is  a  member 
of  the  Data  Processing  Management 

Systems  Management. 

Theme  Announced 
For  Info  Exposition 

NEW  YORK  -  •IncreMing  th?  Re- 
terns"  will  be  the  theme  of  this  year's- 

and  Conference  (Info)  at  the  New 
York  Coliseum.  Oct.  12-15. 
Conference  topics  plus  hardware 
and  software  exhibits  will  be  attuned 
lo  this  theme,  according  to  the  Info 
sponsor,  Clapp  k  Poliak,  Inc 

cial  section  devoted  solely  to  pre¬ 
packaged  and  customized  software, 

tions  Center.  Additionally ,<  there  will 
be  consultancy  centers  for  visitors 


“WHhoulGieyliouiMl, 
lliespace  shuttle 
miditslibe 
onmeground.’’ 

LanyHeckt,  Heckl  Rubber  Corporation 

When  Larry  Hecht  had 
to  get  valuable  parts  to  Cape 
Kennedy,  he  used  Greyhound 
Package  Express.  That's  be- 
cause  we  got  his  merchandise 
W  aAr  from  Jacksonville  to  Cocoa, 

r  Florida  early  in  the  morning, 

while  air  ex|xess  couldn’t  get  it 
there  until  late  aftenwoa  If 
Hr your  shipment's  going  500 
miles  or  less,  we  can  get  it  there  fast  usually  overni^ 
When  you  depend  on  Greyhound,  all  systems  are  go. 

For  more  informatioa  call  your  local  Greyhound  agent 

gawasmm 

Dai’tmissthebus. 


Local- Area  Networks  Explored 


MCOMPliTERWORLD 


DPers  Chastised  for  Neglecting  Corporate  Goals 


Commereial  shippers  evennK^iere  are 
talking  about  the  advwtage  of  Greyhound 
Padc^  Express: 

»«*  <» _ I _ I M - 1 - l-UU.. 

"WpeganeGnyki>iaid/br2Syeitrs. " 

—Bob  Kiskaba,  SluartBadiator  Comfxo^ 

Greyhound  Package  Exjsress  travels 
over  380  million  miles  a  year.  We  go  to  thou¬ 
sands  of  locations  coast  to  coast  This  means 
you  can  depend  on  your  package  getting  there 
because  we’re  going  there.  Arid  Greyhound’s 
rol^  24  hours  a  day,  seven  days  a  week, 
with  thousands  of  departures  daily. 

SUp  Grayheund  for  speed. 

"Wsmeloia'deadUtiesioithGr^ilioiPid'' 
—Slual  HtdU,  HtcU  Rubber  Corp. 

Ifjm’re  shipping  within  500  mOes,  we 
can  get  it  there  het,  usuai^ovenii^t... 
sometimes  the  same  day.  Ofcourse,  ifyou 
had  to  ship  over  500  mil^  overnight,  you’d 
go  by  plane.  But  v^ien  that  distance  is 
shorter,  our  Next  Bus  Out  service  gets  your 
mckage  on  the  toad  almost  immediately. 
Frequencyofsdiedulesmeansthatfour 
buses  daily  beat  one  fli^t  daily  every  time. 


Outlining  his  pmcriplion 
for  a  sucMssful  MIS  organi¬ 
zation.  Wright  liatad  "Oeiti- 
bility,  user  orientation,  open 


Fcn-pricet  shipping  by  bus  could  be  the 
best  way  to  go.  We  cost  a  lot  less  than  most 


airline  carriers ...  usually  up  to  one-half  less. 
If  you  ship  often,  costs  add  up.  Find  out  what 
our  low  rates  can  save  you. 

Ship  Cfayheuiid  for  sarvice. 

"WbetilsIdpJ  lam  worry  to  Greyhound." 
—JohnR.  Moon,  Marne  Industrial  Eqrdpment  Co. 

We  now  have  pidofl)  and  delivety 
.  service  in  over  200  metropolitan  areas, 
with  more  being  added  every  day.  And  your 
e  local  Greyhound  agent  can  set  up  a  charge 
1  account  for  your  compaiw;  Most  locations 
accept  and  MasterCard.  C.O.D.  and 
cdlect  shipments  can  also  be  arranged.  Plus, 
we  have  two  shipping  envdopes  to  i»otect 
your  padcage.  The  Docu-Pak,  that  handles 
everything  from  documents  to  photogrsqihs, 
and  the  Omni-Pak  to  handle  lar^r  items  up 
to  ten  pounds. 

Learn  what  these  satisSed  shippers, 
and  thous^ids  of  others,  already  know.  Call 
your  local  Greyhound  agent  today,  listed 
in  the  Yellow  Pages,  and  receive  a  free 
starter’s  kit  including  both  our  shipping 
envelopes,  the  Docu-Pak  and  Omni-Pak. 

So  next  shqxnent  call  Greyhound 
Package  Express.  When  it  comes  to  fast, 
dependable,  and  economical  service,  we 
redly  deliver  the  goods. 

Dai’tmissthebus. 


togetacomputerup 
and  running  agaia” 

SyKnau 

Met  Pteafcm  Goietal  Manager 
HoiKyweO  Fidd  Enffmermg 


Honeywell 

The  ingenuity  of  people,  the  power  of  computers. 


Some  day  computers  may  be 
monitored  remotely  by  other  com¬ 
puters  and  repaired  by  robots.  But 
until  that  day  arrives,  people  will 
continue  to  be  die  most  important 
element  of  service.  Information, 


tools,  and  spare  parts  make  up  the  test  of  the  equa¬ 
tion,  but  it  requires  experts  to  apply  them,  also. 

"VE^’re  talkingabout 
person-to-person  service.” 

The  bedtockof  our  service  is  personal  contact. 
We  make  a  single  individual  responsible  to  you  for  pro¬ 
viding  quality  service  on  your  entire  system.  We  call 
him  our  Customer  Service  Account  Representative. 

This  “Service  Rep”  will  quickly  b^me  familiar 
with  your  operation  arid  its  special  requirements. 

He  will  be  drete  to  supervise  maintenance  and 
upgrades— to  handle  any  questions  or  emergencies 
that  may  arise. 

In  short,  this  individual  is  personally  responsible 
for  every  job,  large  or  small,  relative  to  your  system. 


_ "Call  anymne  —day  or  ni^" _ . 

Our  National  Re^nse  Center  is  manned  24 
hours  a  day.  One  call  alerts  your  “Se^ce  R^”  who 
ensures  that  our  systems  and  experts  are  set  in  motion 
to  analyze  your  situation.  He  h^  the  foil  resources  of 
our  Tedmiod  Assistance  Centers  at  his  disposal..  Irr  - 
many  instances,  these  experts  can  diagnose  arrd  cor¬ 
rect  the  difficulty  via  die  telephone. 

If  an  on-site  correction  is  required,  d\e  best 
available  expert  is  dispatched  along  with  the  proper 
information,  tools,  am  parts  to  do  d\e  job. 

All  from  one  call. 

That’s  our  aim  at  Honeywell  Field  Engineering 
where  service  is  our  business  and  customer  satisfaction 
ourgoaL 


Oursfrftwaie 
defvelopaiait  system 
comes  witha 
q)ecial  button. 


Intrcxlucing  The  O 
Machine.  The  first  and 
only  computer  specially 
designed  to  run  the  pop¬ 
ular  UNIX*  Time-shoring 
System  -  an  enhanced, 
fully-supported  edition  of 
Version  7  that's  written  totally 
inC. 

The  C  Machine  executes  C 
as  its  machine  language.  What  could 
be  simpler,  loster  or  more  cost-effective? 


function  colls  fast. 

A  self-checking,  error- 
correcting  microcode 
that's  user-programmable. 
And  you  can  choose  which 
C  library  routines  are  put 
.  in  microcode  for  extra  effi¬ 
ciency.  Plus  you  get  a  real- 
^  __ne,  memory-only  operating 

system  for  jobs  that  don't  require 
-le  sharing,  swcroping  or  disk  access. 
The  unique  C  Machine.  Reliable 


Now  you  can  eokly  develop  special  op-  hardware  designed  around  the  ideal 
plications,  general  utilities,  networhng  software  for  simplicity  in  programming 
progroiiis,  even  operating  systems  and  and  versatility  in  application, 
compilers.  It's  irresistibly  priced  under  $65,000. 

""  L-  -  r--.. -  "nd  the  button  that  reminds  you  why 


The  C  Machine  features  one  mega¬ 
byte  of  addressability  -  giving  you  16 
times  the  single-program  space  availa¬ 
ble  in  many  16-bit  computers.  A  thou¬ 
sand  register  scratchpad  to  perform 


And  the  button  th 
it's  special  is  free. 

See  for  yourself. 

Return  the  coupon  below  or  coll 
(617)497-2800. 


rTHECMACHINE'' 

I  Tm  working  with  UinX*.  Kame _ 


II  D.Send  complete  Company  _ 

product  InJormation 
andabeebuHon.  tlUe/Dept.  - 

I  □  Hove  your 

repreeenlatlvocaU.  Address  — 

I  BBN  Computer 

I  - 


Group  Awards 
Micro  Systems 


PROGRAMMING  LANGUAGES: 


APPLICATION  SOFTNARt: 


COBOL 
FORTRAN 
RPG  II 
ASSEMBLER 
MICRO  ASSEMBLER 


HOTEL  MANAGEMENT 
MANUFACTURING  MANAGEItNT 
RETAIL  INVENTORY  CONTRa 
DISTRIBUTION  AND  NAREH0U51NG 


WleVe  Sperry  Univac  Mini-Computer 
Operations  (MCO),  the  full-service  mini¬ 
computer  arm  of  Sperry  Univac.  Arid  when 
it  comes  to  minis,  we  offer  complete  sup¬ 
port  and  complete  capabilities.  . 

Our  powerful  V77  minicompufer 
family  is  field-upgradable,  cost-effective,  and 
fully  compatible  with  our  complete  line 
of  systems  software.  And  for  distributed  data 
processing,  we  provide  interconnection 
schemes  compatible  with  virtually  all  net¬ 
work  eachitectures,  irududing  the  SPERRY 
UNIVAC  Distributed  Communication 
Architecture  (DCA),  as  well  as  public  data  ■ 
networks  PCJ3  protocol). 

Our  OEM  program  is  complete,  too. 


Thanks  to  the  Sperry  Univac  Software 
Application  Network,  our  OEMs  have  access 
to  field-proven  verticcd  software  packages 
that  get  them  into  the  market  quickly  arul 
inexpensively. 

And  once  you  get  started,  we’re  always 
there  to  back  you  up,  with  over  10,000  field 
engineers  worldwide,  servicing  equipment 
whenever  and  wherever  it  needs  attention. 

If  we  sourtd  like  your  land  of  company, 
we'd  like  to  tell  you  more  about  ourselves. 

So  give  i4S  a  call. 

After  all,  there’s  no  good  excuse  not  to. 

Contact  Sperry  Univac  Mini- 
Computer  Operations,  Marketing  Commu¬ 
nications,  17900  Von  Karman  Avenue, 

Irvine,  CA  92714. 

Or  call  toU-free  800/854'7517 
f8:00  a.m.  to  4  JO  p:m.  PST).  In  CaUfomia, 
caU  714/557-9398  collect. 


SPERRY-^  UNIVAC 

.  The  Qrniputer  Peciple  Who  Listen. 


SOFTLINE/Wemer  L.  Frank 


QHSLeadstliewagr! 

far  In  Houm  Industrial  Labeling  and  Barcoding  Appllcatlom 


System  Description 

The  Magnum  780F  Microcomputer  System  provi^  an  excellent  means  Ibr  printing  kMv-cost  Inhouse  Industrial  lapels, 
various  type  Ibrms,  barcodes  and  marv  other  printing  needs.  The  ^tem  utilizes  the  rugged,  reliable  Printronix  Printer/Plotter 
and  IrKorjxirates  all  ol  the  powerful  futures  of  the  QMS  MagnUm  3000  Controller.  The  Magnum  780F  label  development 
programs  are  designed  to  allow  the  user  to  create  and  print  labels  or  fonns  for  various  applications. 


^fstem  ConItoHra 

The  Magnum  7B0Fa 
central  processor  either  ! 


VENDC« 


With  an  unparalleled  record  for  venda  support 
systems  enhancement  and  new  product  devel¬ 
opment  Cullinane  is  the  most  financially 
successful  software  company  in  the  nation. 

Our  performance  in  terms  of  growth  and 
earnings  has  been  constantly  highest 
Over  the  past  five  years,  we've  invested  10% 
of  our  revenues  in  research  and  developmeint 
to  make  IDMS  the  most  flexible,  powerful, 
and  complete  DBMS  on  the  market  We  i 
have  the  financial  resources  and  manpower  i 
to  meet  our  customer’s  requirements  through  1 
the  1980’s  and  beyond.  I 

Attend  a  free  seminar  on  IDMS.  the  I 

^dictionary-diiven  DBMS  which  I 

meets  the  six  key  factors  for  I 

success  in  database  systems.  I 


Database 

Systems 


Database:  CaUinane 
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ThinkaboutiL 


IBM 

Comdisco 

Amdahl 

Storage  Technology 

Of  all  these  companies, 
only  one  buys,  sells  and 
leases  equipment  manufactured 
by  the  other  three. 

<^mDi/co 

6400  Shafer  Court,  Rosemont,  Illinois  60018  (312)698-3000  TWX  91 0-253-1 233 


Branch  Offices: 

Atlanta 

404-256-5956 

San  Francisco 

415-944-1111 

Chicago 

312-698-3000 

Washington  D.C. 

301-441-1000 

Connecticut 

203-853-6966 

Dallas 

214-258-6444 

Latin  America 

305-666-6258 

Florida 

305-428-3177 

Toronto 

416-968-7135 

Ft.  Worth 

817-534-1774 

Paris 

297-2000 

Michigan 

313-644-1500 

Switzerland 

021-71-09-35 

New  Jersey 

201-568-9666 

West  Germany 

(2434)3948 

Because  it  works. 
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"Until  I  round  Epoch  480 
computer  tape  !  used  to 
worry  about  the  boss  and  my 
job  security. Now  I  am  the  boss: 


IS  GRAHAM  MAGNETICS  Gcnz 


NCR  has 
the  answer  to 
your  interactive 
direct  processing 
needs: 
The 1-9000 Series. 


V 


Ranging  from  an 
8-bit  desk-top 
system  to  a 
32-bit  mainframe. 


The  1-9000  Series  provides 
one  of  the  iargest  seiections 
of  interactive  configurations  in 
the  industry,  it  steps  through 
four  ievels  from  an  enhanced 
desk-top  micro-system  to  a 
32-bit  mainframe,  a  new  top- 
of-the-iine  system  whicti  more 
than  doubies  the  interactive 
power  available  from  NCR. 


Migration  is  smooth  and  easy 
frorh  bottom  to  top  even 
across  the  system  bound¬ 
aries.  The  1-9000  Series  is  a 
step  beyond  and  fuliy  compat¬ 
ible  with  the  1-8000  systems. 
The  subtie  new  styiing  is  more 
than  skin  deep,  it’s  ergo¬ 
nomic.  With  features  like 
detachable  keyboards  and 
non-glare  glass,  every  work¬ 
station  can  accommodate  any 
operator  in  comfort.  With  less 
fatigue  and  eye-strain.  New 
iines  and  coiors  biend  into  any 
office  or  computer-room 
setting.  Eventuaiiy,  the  new 
styling  and  ergonomics  wiii 
pervade  the  entire  NCR 
product  iine. 


New  software  capabilities 
provide  support  for  COBOL, 
BASIC,  communications,  data 
base  management  and  trans¬ 
action  processing.  And  a  cor¬ 
respondence-quality  printer  is 
now  avaiiabie  as  weii. 

For  more  information  on  the 
1-9000  Series,  cali  your  locai 
NCR  office,  or  write  to  EDP 
Systems,  NCR  Corporation, 
Box  606,  Dayton,  Ohio  45401 . 
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Conversion  Software  Aids 
In  Moving  Cobol  Programs 

MINNEAPOLIS  —  Parame-  By-product*  from  the  pr 


program*  from  one  computer  tion  running,  together  with 
syitem  to  jnother  ha*  been  a  »et  of  planning  and  project 
announced  by  Technalysi*  management  reports,  accord- 
Corp.  '  ing  to  the  Technalysi* 

The  Technarlysl*  Automated  spokesman. 

Conversion  Services  (Tacs)  Tacs  is  priced  at  between 
process  1*  centered  around  a  S25.000and  $40,000.  depend- 


Runs  With  MDPS 

Finance  Update  Targets  8150  User 

MINNEAPOLIS  —  Open  screen  formatting  for  12-in.  ledger  system. 

Systems.  Inc.  unveiled  en-  CRT  screens,  the  vendor  The  user  documentation 

SrKH'SThl?  OtherAddition.  «i^rJn"leH 

MultIple-WorksUtion  Direct  Also  added  were  advance  ing  basic  accounting  princi’ 
Processing  System  (MDPS)  earned  income  credit  pro-  pies  and.  how  these  princi- 
on  the  NCR  Corp.  8150  com-  cessing  in  payroll,  additional  pies  apply  to  the  entry  and 
puter.  parameter  selection  On  re-  reporting  of  accounting  data 

The  set  of  applicaKons.  ports  for  multicompany  fie*-  in  the  system,  the  firm  said. 

he  Software  Fit-  ibillty  in  general  ledger  and  The  seven  applications  in 
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A  Guide  to  Preparing 

An  MTS  SMandawlgMiiimal 


ByM.A.Ritlaw 


To  have  a  smoothly  working 
shop,  employees  need  specific  in¬ 
formation  detailing  the  responsi¬ 
bility,  authority,  technical  con¬ 
siderations  and  Mtablished 
procedures  for  their  installation. 
A  management  information  sys¬ 
tems  (MISl  information  manual 
is  the  best  way  to  let  employees 
know  how  to  perform  their  job 
tasks  in  the  most  efficient  and 
productive  manner. 

The  MiS  information  manual 
will  ease  the  impact  of  personnel 
turnover.  It  is  an  orientation  tool 
to  help  new  people  become  pro¬ 
ductive  faster.  With  standard 
ways  of  doing  job  tasks,  it  will  be 
easier  to  take  over  someone  else's 
work.  If  you  put  all  the  necessary 
internal  forms  in  the  MIS  infor¬ 
mation  manual,  the  new  person 
won't  have  to  hunt  through  his 
desk  and  then  bother  a  co-worker 
each  time  it's  necessary  to  fill  out 
a  form. 


Surveys  show  that  technical 
people  like  to  be  self-sufficient. 
They  want  to  do  their  jobs  with¬ 
out  bothering  their  coworkers. 
Therefore,  information  should  be 
made  available  to  them  in  a  qual¬ 
ity,  user-friendly  MIS  informa¬ 
tion  manual. 

Organization/Layout 

Gather  the  old  standards, 
notes  from  long-term  employees 
and  internal  memos  you  might 
want  to  include  in  the  manual. 
Rewrite  anything  that  is  not 
well-written.  Keep  in  mind  your 
installation's  needs  when  you  try 
to  organize  the  material. 

Large  DP  shops  need  more  de¬ 
tailed  procedures  because  their 
departments  interface  with  oth¬ 
ers  in  a  more  formal  way.  More 
written  communication  is  neces¬ 
sary  and  more  forms  need  to  be 
(Continued  on  In  Depth/2) 
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PREPARING  A  STANDARDS  MANUAL 
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SPER^Y+UNIVAC 
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PREPARING  A  STANDARDS  MANUAL 


Evena  big  business 
can  usea  iittie  IBM. 

K  mart  is  one  of  the  world’s  largest  retailers. 

But  that  doesn't  mean  they  use  only  the  largest 
computers. 

In  fact,  Kmart  has  bought  hundreds  of  IBM's 
smaller  computers,  the  Series/1.  And  they’ve 
ordered  more. 

And  that  shouldn’t  surprise  anyone. 

Gerry  Fletcher,  K  mart’s  V.R  Of  Corporate 
Information  Systems,  explains. “We  needed  to  have 
processing  capabilities  available  at  local  stores 
similar  to  those  we  have  at  headquarters.  Series/I 
has  more  than  met  our  needs!" 

One  need  was  freeing  central  management  from 
long  waits  for  local  data. 

“Now  local  stores  can  forward  orders  electroni¬ 
cally  to  headquarters  and  on  from  there  directly  to  the  vendors!’ 

And  K  mart’s  store  managers  needed  freedom  to  do  their  own 
processing  locally. 

“Series/1  has  greatly  reduced  clerical  effort  by  handling  many 
local  management  applications  such  as  payroll,  accounts  payable 
and  inventory  control!’ 

As  K  niart  has  discovered,  Series/1  is  one  of  IBM’s  most  versa¬ 
tile  computers. 

Because  it’s  modular^  a  wide  variety  of  Series/1  components  can 
be  used  as  building  blocks,  to  custom  tailor  a  solution  to  many  dif¬ 
ferent  requirements,  ranging  from  distributed  data  pro-  ^ 
cessing  to  energy  management  to  industrial  automation.  | 

For  more  information  about  Series/1,  call  your  IBM 
General  Systems  Division  representative  or  write  us 
at  RO.  Box  2068,  Atlanta,  GA  30055. 

“Series/1  is  helping  free  K  mart  to  be  more  pro¬ 
ductive’’  says  Gerry  Retcher.  “In  a  company  like 
ours,  small  systems  can  produce  big  resultsr 

A  little  IBM  can  mean  a  lot  of  freedom. 


ism. 
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PREPARING  A  STANDARDS  MANUAL 
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WHArSUPT 

UPb  LNed  ftnpherals.  AndUrttfid  Fteipherals  6  a 
coTipany  that  spedaizEs  in  pifflrig  together  the  irxijstrjA 
finest  dsk  subsystems  with  sane  of  the  industrys  finest 
mncomputers.  If  ycxj’ne  an  HP  3000  user  lookrg  to  up 
your  capacity  in  less  spaa,  to  up  your  cost  efficiency  with 
fewer  hassles  and  to  up  your  upbcne  with  fewer 
spintles,  UP  is  yoir  next  lo^  step, 

HP  MAKPTWIMWPK 
OOMPUraRS  MIT. . . 

Lets  faa  it.  their  dsk  drives  have  not  been  trendsetters, 
lust  kx*  at  the  record.  In  1974,  when  HP  vvas  intro¬ 
ducing  its  3000  cornputer.  a  frm  named  BM  was 
arncxjiong  a  ijrive  technotogy  tfiey  caled  Winchester,  To 
this  day.  that  technolo^has  stood  as  the  standard  n 
dhve  design,  perfamana  and  rebbity.  And  to  ths  day, 
HP  has  yet  to  offer  to  its  3000  users  a  Winchester  dive. 
And  sna  they  intiodua  new  drives  about  every  two 
years,  it  is  not  for  lack  of  opportunities. 


to  vvait  pst  a  little  lotiger  fa  Its  nevv  4t»mt)  dive. 
Rcrncired  fa  intixxiuction  this  year,  when  it  dbes  arrive, 
this  one  won't  feature  Wtichester  technology  eitha. 
Wsl,  maybe  next  time.  And  if  you  are  woiidenrig  what 
HP  intends  to  cto  with  the  dwes  the  new  one  obsoletes, 
ypure  not  alone.  Or  maybe  you  are. 


PU  aside  HR  irdervvhekriirig  strides  in  dsk  dive 
technology,  ther  tess-thanspectaoiar  history  of  ckive 
model  lo^evity,  the  question  marks  of  when  their  new 
400anb  model  wl  be  here  and  what  wl  happen  to  the 


to  repha.  Consuter  instead  the  UPI696  cfck  (kive 
subsystem.  Defined  by  CDCs  600-mb  Model  9775  with 
stateof-the-art  Wndiesta  design,  and  Merocomputer 
^stem's  1696  controler,  the  UPI696  IS  a  better  product 
n  every  way.  Compared  with  what  HP  says  IS  coming, 
the  1696  delivers  more  capacity  and  IS  bas^  on  a 
siperia  technolo^.  Compared  with  t-PL  orient  7925, 
the  UPI696  dehiers  foa  tmes  the  capaoty-and  more 
ipitme -n  die  same  spice  With  ddars-per-megabyte 
sawngs  df  i4>  to  40%  ^  Iba  spaa  sawtgs  of 
up  to  75%. 

HeresthBdeal.We1putaUPI696subsyslien)onyoa 
Ikxr  and  buy  back  up  to  three  of  the  foa  7925s  It 
effectiwely  replaces.  And  fa  each  UPI696  addon 
purdiased.  wel  buy  back  two  more  7925s.  Such 
goierosity  has  Its  ImitSi  so  orda  soon.  Besides. 
thesocineryciuseetheUPI696inaction.thesooner 
ytxil  appreciate  its  performana.  And,  as  far  as 
Unde  San  6  concerned,  the  sooner  youl  start 


QMSProvides 
LETmOOUkLITT 
FRorarae  OAkBnnrcnr 
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3.  Because  of  the  diveis 
tions  in  an  installation,  ji 
multiple  DBMS  do  exist. 


because  the  applicatit 
>t  yet  completely  evol' 
m  In  Depth  1 10) 


Choosing  The  DBMS 
Foi'K>uiAppliaxtion 


ByMicba^  M.Goniian 
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OUR  COMPETITORS  SEE  RED 
WHEN  IHEY  HEAR  ABOUT 
OUR  ON-TIME  DELIVERY. 


CHOOSING  THE  RIGHT  DBMS 
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Check  One: 

1.  Anything  Mainframes  Can  Do, 
Minis  Can  Do 

□  a.  Better 

□  b.  As  WeU 

□  c.  Not  Nearly  As  Well 


Read  how  minis  and  superminis  are  changing  the  business 
world  and  what  they  can  do  for  you  in  Computerworld's  July 
27th  Special  Report,  “Minis  and  Superminis.” 
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Programmer  Keeps  One  Step  Ahead  of  Bell 


By  Michel  Avila 

Sp^ltoCW 

ThU  article  wiU  explain  how  I  at  a 
programmer/analyst  responsible  for 
a  communications  system,  keep  my 
organization  a  step  ahead  in  its  "life 


Building  Rapport 


A  simple  written  follow* 
minder  will  help  to  show  tl 
ousness  of  your  intentions.  If 


At  the  Office  With  Howard  Anderson: 
The  View  From  the  Sidelines 


Carriers  Offer  Multitude  of  User  Services 


SPEOALREPORT 
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Allows  Simpler  Earth  Stations 

TDMA  Boosts  Effidency  of  Satellite  Use 


Asolulionlo 
a  human  problem  in 
irTfbtTriation 
management 

The  Bell  System  knows  that  information  management  works  best 
when  it’s  people-oriented.  After  all,  that’s  been  the  basis  of  our  business  for  years. 

So  our  Dataspeed*  4540  data  communications  terminal  is  human  ■ 
engineered.  It  has  a  display  unit  with  a  tilting  screen  to  diminate  glare  and  eye  fatigue. 
Plus  simplified  controls  on  the  console.  And  you  get  a  choice  of  keyboards  with  numeric 
cluster  arrangement. 

Of  course,  the  terminal  is  every  inch  an  information  management 
problem-solver.  It  transmits  at  speeds  from  2400  to  9600  bps  efficiently,  has  built-in 
diagnostics,  greater  hardware  flexibility  and  3270  compatibility. 

Its  microprocessor-based  controller  interconnects  with  up  to  32  devices. 
Eight  of  them  can  be  printers  which  can  be  located  up  to  2000  feet  away  from  the 
controller.  Keyboard  displays  can  be  up  to  a  mile  away. 

TTie  Efataspeed  4540  data  communications  terminal.  You  can  expect  it 
to  ad4  efficiency  and  economy  to  business  applications  involving  inquiry  response,  data 
entry  ard  retrieval 

♦  With  our  knowledge,  our  advanced  oornmunications  technology, 
our  thousands  of  experienced  information  management  specialists,  we  can  help  your 
business.  A  call  to  your  Bell  Account  Executive  will  put  our  knowledge  to  work 
for  you.  ^ 


The  knowledge  business 
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Reliability  Tops  Users'  Criteria  for  VANs 
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The  Multi-User  Computer 


Worldwide  Availability 

Atlanta,  GA  404/255-9338 
Bioomingdale.  IL  312/351-9350 
Boston.  MA  617/668-6891 
Dailas.TX  214  980-9978 
Santa  Ana.  CA  714  557-6095 
Sunnvvaie.  CA  408  745-7760 
United  Kingdom: 

West  End  Surrev  44-9905-646-1 


MmiiiOST 

Throughput 

Because  each  user  has  his 
own  computer  and  memory 
(housed  in  theTeleVideo 
Smart  CRT  terminal),  pro¬ 
grams  are  executed  in  the 
user  station.  Throughput  is 
maintained  without  degrada¬ 
tion,  even  when  there  are  16 
user  stations! 


MmmOST 

Software 

(CP/M®) 


The  entire TeleVideo 


computer  product  line  uses 
the  CP  M  '  operating  system. 
More  application  software  is 
available  for  CP  M”  than  any 
other  operating  system. 


Nationwide  Service 

Nationwide  service  is  available  from  General 
Electric  Company’s  Instmmentation  and 
Communication  Equipment  Service  Centers. 


With  The  MmmOST  * 


Mui, 


ni  ulti-processor  Operating  S> 


ng  Jiystem  technology 


Tel^ded  Systems 


Every  user 
has  his  own 
computer 
and  64Kof 
memory. 

TeleVideo’s  family 
of  computers  pro¬ 
vides  the  MmmOST 
users  ...  up  to  a 
total  of  16  . . . 


Featuring: 

•  Modular 
Growth 

•  Quality 

•  Value 


TeleVideo  Systems,  Inc.,  1170  Morse  Avenue,  Sunnyvale,  CA  94086 
408/745-7760;  800/538-8725  (toll-free  outside  California) 
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Technology,  Legislative  Questions  Holding  Back 


er  Services.  SBS  nc 
s  waiting  for  data  ar 


sing  Com-  Western  Ui 


wiU  proceed.  One  is  the  tech-  data  comr 
noiogical  possibilities  and  deoconfet 
the  other  relates  to.Jegisla-  expected 


is  for  high-speed  (SBS)  took  the  lead  in  orbital 
ncing.  Demand 


rcelerate  by  last  November, 


tions  and  the  Continental 
Telephone  Corp.,  two  inde¬ 
pendent  telephone  compa¬ 
nies,  are  both  in  the  thrpes  of 
tying  up  deals  with  RCA  and 


Bank  Saved 
From  Phone 


X.25 

WHAT  CAN  IT  DO  FOR  YOU? 
SEND  FOR  OUR  BOOK 
AND  FIND  OUT. 

[X>  can  rKjw  support  X25  ttux)ugh  our  pop*ierful  new  tTMBter  netwoA  processor, 
the  System  355.  This  means  that  the  355  not  only  gives  you  packet-switchbig  capabil¬ 
ities,  ft  gives  you  tfic  HTdustrt/s /east  oipensiue  X.25  gateu^ 

1b  get  the  complete  story,  send  for  our  book  At /ntnxJuct/on  to  X25  GaieuJi^ 
Here's  part  of  what  you’*  find  out 

DCAs  X.25  support  can  lower  your  communkatkMis  costs: 
l.Bygiuingyou  touwxjsf  excess  to  public  padcef-sto/tehed/TeOuorte.  This  nrieans 
that  your  network  can  talk  to  national  and  international  packet-switched  netwoiks 
such  as  Tymnet  Telenet  and  Datapac,  greatly  reducing  your  nfKidem,  telephone  con¬ 
nections,  and  host  port  costs. 

Z  By  letting  temibiids  fiwn  different  maru4eK:tuiers  talk  to  each  other.  This  reduces 
your  computer  host  requirements,  because  (toe  355  with  an  X25  interfece  can  be 
used  to  link  up  to  any  host  computer  with  X25  capabilities.  Instead  of  having  one 
cable,  one  mux  port  and  one  host  port  per  user,  many  users  can  share  one  cable 
and  one  DCA  X25  interface. 

3.  By  letting  you  use  a  public  netuxjfic  to  access  remote  areas  while  still  usirrg  a 
cost-e^rtrue  prfuate  netuior* /far  the  fxilfc  of  your  data.  This  means  you  can  com- 
municate  with  areas  that  have  a  very  light  traffic  load  without  purchasing  additional 
expensive  hardware. 

The  X25  interface  gives  you  the  capabiBty  to  use  a  pubSc  packet-switched  network 
for  those  few  times  you  rnay  need  to  access  remote  areas. 

\fau  c»  dial  into  the  pubfc  network  over  one  physical  link,  and  greatly  reduce  the 
number  ofknes.  modems  and  host  ports  you  would  otherwise  need. 

DCA  meets  Levels  1. 2  and  3  for  X25,  and  akws  non-packet  mode  temilnab  to 
access  the  X.25  Ink. 

If  you  already  know  the  benefits  of  X25.  here's  al  you  need  to  know  aboK  DCA. 

\Ms  meet  all  the  CCnr  protocol  for  levels  1,2  and  3.  obeying  standards  for  X3.X28. 
X29  and  X75.  Plus,  less  intelligent  terminals  which  do  not  operate  in  the  packet  mode 
can  use  X25  through  the  medfation  of  the  X3  assembler/disassemblet 

So  if  you're  interested  in  towering  your  comrrojnicatlons  costs  and  providing  op¬ 
timum  network  growth  at  minimum  expense,  learn  more  about  the  System  355  and 
X25.  the  trend  for  the  80's4n  data  communications. /^nd  a«  our  other  products.  Each 
is  part  of  our  concept  of  IMA.  integrated  network  architecture,  which  rrreans  that  al  our 
data  communicat'tons  blocks  are  modular  and  compatible -to  expand  with  your  needs. 


Return  this  coupon  today  OrcalDCAat404/448-1400.  qasoom 


EDGE 

^lina  series  ofreports  onnew  technology  fromXerox 


About  a  year  ago,  Xerox  introduced  the  Ethernet 
network— a  pioneering  newdevelopt^i  that 
makes  it  possible  to  link  different  office  machines  into 
a  single  network  that’s  reliable,  flexible  and  easily 
expandable. 

The  following  are  some  notes  explaining  the 
technological  underpinnings  of  this  d^lopmenl.  They 
are  contributed  by  Xerox  research  scientist  David 

The  Ethernet  system  was  designed  to  meet 
several  rather  ambitious  objectives. 

First,  it  had  to  allow  many  users  withiii  a 
given  organization  to  access  the  same  dau.  Next, 
it  had  to  allow  the  organization  the  economies 
that  come  from  resource  sharing;  that  is,  if 
several  people  could  share  the  same  information 
processing  equipment,  it  would  cut  down  on 
the  amount  and  expense  of  hardware  needed.  In 
addition,  the  resulting  network  had  to  be  flex¬ 
ible;  users  had  to  be  able  to  change  components  , 
easily  so  the  network  could  uow  smoothly 
as  new  capability  was  needed.  Finally,  it  had  to 
have  maximum  reliability— a  system  based  on 
the  notion  of  shared  information  would  look 
pretty  silly  if  users  couldrft  get  at  die  information 
because  t^  network  was  broken. 


Collision  Detection 

Tltt  Ethernet  network  uses  a  coaxial  table 
to  coruKct  various  pieces  of  information  equip¬ 
ment.  Information  trayels  over  the  cable  in 
packets  which  are  sent  from  one  machine  to 

A  key  problem  in  any  system  of  this  type  is 
how  to  control  access  to  die  cable:  what  are  the 
rules  determining  when  a  piece  of  equipment  can 
talk?  Ethernet  method  resembles  the  unwritten 
rules  used  by  people  at  a  party  to  decide  who 
gets  to  tell  the  next  story. 

While  someone  is  speaking,  everyone  else 
waits.  When  the  current  speaker  stops,  diose  who 
want  to  say  something  pause,  and  then  launch 
into  their  speeches.  If  they  collide  with  each  other 
(hear  someone  else  talking,  too),  they  all  stop 
and  wait  to  start  up  again.  Eventually  one  pauses 
.  the  shortest  time  and  starts  talking  so  soon  that 
.  everyone  else  hears  him  and  waits. 

When  a  piece  of  equipment  wants  to  use 
the  Ethernet  cable,  it  listens  first  to  hear  if  any 
other  sadon  is  talking.  When  it  hears  silence  on 
the  cable,  the  stadon  starts  talking,  but  it  ajso 
I  listens.  If  it  bears  other  sudons  sending  too,  it 
stops,  as  do  the  other  stadons.  Then  it  waits  a 
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In  the  network,  end-to-end  support  responsibility  goes  from  modem  to 


random  amount  of  time,  on  the  order  of  micro¬ 
seconds,  and  tries  again.  The  more  times  a 
sution  collides,  the  longer,  on  the  average,  it 
waits  before  trying  a^in. 

In  the  technit^  literature,  this  technique 
is  called  caixiet-sense  multiple-access  with  col¬ 
lision  detection.  It  is  a  modification  of  a  method 
developed  by  researchers  at  the  University  of 
Hawaii  and  further  refined  by  my  colleague  Dr. 
Robert  Metcalfe.  As  long  as  ^  interval  during 
which  sudons  elbow  caoi  other  for  control  of 
the  cable  is  short  relative  to  the  interval  during 
which  the  winner  uses  the  cable,  it  is  very 
efficient.  Just  as  important,  it  requires  no  central 


With  the  foregoing  problems  solved, 
Ethernet  was  ready  for  introduction.  It  consists 
of  a  few  relatively  simple  components; 

Ether.  This  is  the  cable  referred  to  earlier. 
Since  it  consists  of  just  copper  and  plastic, 
its  reliability  is  high  and  its  cost  is  low. 


Transceivers.  These  are  small  boxes  that 
insert  and  extract  bits  of  information  as 
they  pass  by  on  the  cable. 

Controllers.  These  are  large  scale  inte¬ 
grated  circuit  chips  which  enable  all  sorts 
of  equipment,  from  communicating  type¬ 
writers  to  mainframe  computers,  regardless 
of  the  manufacture!,  to  connect  to  t& 

The  resulting  system  is  not  only  fast  (trans¬ 
mitting  millions  of  bits  of  information  per 
second),  it^  essentially  modular  in  design.  It^ 
largely  because  of  this  modularity  that  Ethernet 
succe^  in  meeting  its  objectives  of  economy, 
reliability  and  expandability. 

The  system  is  economical  simply  because 
it  enables  users  toshare  botli  equipment  and 
information,  cutting  down  on  lurdware  costs. 

It  is  reliable  because  control  of  the  system  is 
distributed  over  many  pieces  of  communicating 
equipment,  instead  of  being  vested  in  a  single 
central  controller  where  a  single  piece  of  mJ- 
functioning  equipment  can  immobilize  an 
entire  system.  And  Ethernet  is  expandable 
because  it  readily  accepts  new  pieces  of  iiifor- 
■  mation  processing  equipment. 

This  enables  an  organization  to 
plug  in  new  machines  gradu- 
ally,  as  its  needs  dictate,  or  as 
technology  develops  new  and  better  ones. 
About  The  Author 

David  Boggs  is  one  of  the  inventors  of 
Ethernet.  He  is  a  member  of  the  research  staff 
of  the  Computer  Science  Laboratory  at  Xerox^ 
Palo  Alto  Research 

He  holds  a 

Bachelor’s  degree  in  I 
Electrical  Engineer¬ 
ing  from  Princeton 
University  and  a 


Survey  Covers 
Cost  Factors 
For  Support 
Of  Networks 
Using  3270s 


ty  that  their  networks  (mvide 


highly  reliable  networl 
typical  medium-volum* 

The  CylU 
work.as  * 


less  obvious  types  ol 
work  support  ranging  from  full-  and 
part-time  staffers  and  their  profes¬ 
sional  needs,  to  message  switching  ^ 
and  diagnostic /backup  equipment. 

Knowing  the  full  extent  of  support 
costs  and  the  reasons  behind  them 
can  help  communications  managers 


er  to  build  a 


People  Support 

Network  support  begins  %vith  peo¬ 
ple,  for  planning,  installation,  pro- 

mt-anal^s  sample,  full-time  net¬ 
work  staffing  accounts  for  12.5%  of 
the  monthly  per-drop  network  cost. 


small  or  very  large  networks.  Be- 

quirem/nts  of  a  manager  a^techni- 
dan,  a  10-drop  network  might 
require  two  staffers,  whereas  a  very 
large  network,  benefiting  from 
economies  of  scale,  may  need  fewer 
per-drop  staff  than  our  av^lk. 

Hidden  beyond  these  figum  are 
the  personalities  of  the  pe^e  them 
(Contmued  on  SRUS) 


mm 
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In  Planning  Initial  Installation 

User  Considers  Network's  Versatility  First 


NCWEDPAND 
COMMUNICATIONS 
MANAGEMENT 
ARE  TALKING  AND 
SWITCHING  DATA 

...aUcmmie  system! 
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TWEmY  YaAFfS  OF  LEADERSHIP 
AND  THE  EDGE  ON  TOMORROW. 
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To  Serve  Alaska's  Remote  Areas 


PACS 


VAX 


NEW 


FOR 


Process  Accounting  and 
Chargeback  Billing  System 


•  proven  in  use ...  at  over  70  VAX  sites 

Aimoynclng  the  relute  of  Wersiu  3J)  toteet  1 , 1 
twnii  meior  NEW  data  liilerfan  leataru  for 
eaay  avstam  oodatea  aad  maieteeaou. 


SJGMfll  TECHMaiDGV,  iMC 


MITR(WS  STD  1600 

SdvesYbur 

DatalVan^BoUems 

ByCranmunicatiiig 

C)ff-IJne,'Ibpe-'R)-'Ikpe! 


Alanttius'  waiehouse  is  bulging  with  ^ 
leady-toroction  printers,  video  display  terminals, 
multiplexers,  modems  and  couplers.  Each  is 
the  product  of  a  quality  nKinutactuter. 


easily  reach  our  expert  service 
representatives.  Everywhere. 


Because  we  buy  in  quantity,  we  can  dter  the 
best  prices.  Anywhere.  And  because  we're  pled¬ 
ged  to  provide  nationwide  service,  you  can 


In  Stock  and  Ready  for  Delivery 


Digital- Equipment 
totp.  (DEC) - 


Anderson  Jacobson  . 

-LA-34.  LA-36.  IA-120,VT-‘I00  VADIC _ 

.Microline  82  Sykes _ 

.TI-745.  TI-785,  TI-787  Statistical  Multiplexer. 

. ADM-3A.  ADM-5.  ADM-31  Bell  Compatible _ 


Texas  Instrurnents 


A  >f^OM  COMPANY 

EXECUTIVE  BOULEVARD  -  ROCKVILLE.  I^ARYLAND  20855 


rwibuigh  SanFrancaco 
412-922-8483  415952-6300 


THESMALL 
BUSINESS 
SYSTEMTOUD 
SELL EVEN 
IFTOU  DIDNT 
MAKE  MORE 
MONEY 
SELLING  rr 


'  MailtoiDuaGeiKialCotpantiaa 

4400  Compuia  Driw.  MS  cm.  VUMboro.  MA  0 1 580 
Anenlion:  Mulieting  Cooununiulions  Deputmenl 

□  Pleue  send  me  fi«  informalinn  on  GENAP  applicatioa  s<itl««e. 

□  I’m  in  >  nish.  Please  have  a  sales  lepsesenlalivr  call  on  me. 


r  customers  grow,  one  tactor 
well  worth  detaili^  is  our  new  application  software. 

INTRODUCli^  GENAP”APPLICATION 
SOFTWARE  WE  PUT  OUR  RESOURCES  INTO 
DEVELOPMENT  SO  YOU  DON’T  HAVE  TO. 

Based  on  the  notion  that  your  time  should  be 
devoted  to  sales  and  installation  (where  the  profits  are) 
vs.  development  of  software  from  scratdi,  Data 
General  has  created  a  financial  series  of  application  soft¬ 
ware.  Software  w4iich  is  unmatched  in  the  industry 
and,  needless  to  ss^,  provides  you  with  a  mammoth  prof¬ 
it  opportunity. 

The  applKations  (general  ledger,  accounts  receiv¬ 
able,  accounts  payable  aixl  payroll)  were  developed  by 
Data  General’s  software  team  over  a  period  (rf  years 
and  include  more  than  a  million  lines  of  code  and  over 
350  programs.  All  the  progranuning expertise  was 
directed  by  in-house  accountants  to  help  make  sure  the 
products  conform  to  accepted  accounting  practices  and 
IRS  c6des,  and  offer  the  features  your  end  users 
will  need  to  help  them  nm  their  businesses  effectively. 

A  national  firm  of  certified  puUk  accountants 
has  reviewed  and  tested  these  systems  and  has  pre¬ 
pared  a  report  crxitaining  their  opinion,  a  copy  of  which 
is  available  from  Data  General  upon  written  request. 

SERVICE  AND  SUPPORT  TOTHE  N™DEGREE. 

Data  General  has  taken  great  pains  to  provide  you 
with  a  total  environment  to  make  your  end  users 
happy:  i.e.,  the  GENAP  products  include  not  only 
quality  application  software,  but  also  a  complete 
series  of  development  took  and  comprehensive  doc¬ 
umentation. 

look  such  as  file  management  software  supporting 
hierarchical  data  structures  and  a  data  dictkmary;  a 


rskeleton”  programs  for  easy 
coding  of  online  transaction  updating,  inquiry  activity 
and  status-reporywograms. 

And  D^a  General  provides  not  only  GENAP 
technical  documentation  for  you  and  your  programming 
staff,  but  also  compr^nsive  manuak  to  give  to  your  end 
users  at  both  executive  and  operational  l^k. 

So  as  you  customize  the  financial  applications  or 
write  your  own  application  software,  you  will  spend 
less  time  and  therdore  consideraUy  1^  nnoney,  while 
maintaining  consistency  with  both  the  built-in  stan¬ 
dards  and  dte  user  doounentation. 

A  MYRIAD  OF  OTHER  FACTORS. 

Obviously,  there  are  many  other  points  we  could 
get  into,  like  CS’s  remote  diagnostic  feature,  or  the  fact 
that  Data  General’s  percent  of  growth  in  small  business 
systems  is  amcmg  the  industry’s  hi^rest,  or  Data 
General’s  unequalled  delivery  record,  or  even  how  our 
12  successful  years  of  dealing  with  C£M’s  have 
helped  put  us  m  the  Fortune  500,  but  we  won’t  inun¬ 
date  you  with  all  that  now. 

F(w  more  information  and  then  some,  call  your 
local  Data  General  office  or  fill  out  the  coupon  bdow 
aixi  we’ll  fill  you  in. 

IrData  General 
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For  qnaltty  and  nine, 
the  ZeniUi  amart  terminal 
out-smarts  the  eempettUon. 


You  cant  afford  transmittal 
errors  in  vital  data,  such  as 
payroll,  accounting,  and  engi¬ 
neering.  But  the  cost  of 
leased  lines  with  protocol 
is  prot^itive'.  How  can 
you  beat  the  system? 
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THKEOUR 
SCREENTEST 
WITHOUT  MAKING 
ATERMINAL 
(X>MMITMENT. 


Now  YOU  san  try  one  of  Cltoh’s  per- 

fomiance  CIT 101  \Adeo  Ibrninals  for  a  21 
day  trial  without  any  obligation*  and  find 
out  why  mote  people  are  switching  to  the 
101.  This  limited  time  oiler,  made  possible 
by  your  participating  C.  Itoh  Distri^tor. 
also  indudes  up  to  $200.00  off  the  list** 
price  on  every  GT’lOl  you  buy  during 
the  promotion  period. 

.Of  course  even  without  the  $200.00 
discount,  the CIT 101  is  still  a  terrific 
buy  It's  fuOy  plug  compatible  with 
the  DEC*  VTIOO,  yet  it  has  features 
even  the  VTIOO  doesn’t  have.  And 
it's  head  and  shoulders  above  any  of 
the  popular  emulators  we  know 

With  the  CrriOl.  for  example, 
a  iiill  132-diaracterx  24-fine  screen 
capacity  is  standard.  Vou  also  get  a 
Q&character  ASai  set.  phis  limited 
graphics  and  an  extra  1^  special 
diaractcTcapablity  In  addition,  its 
high  efficiency  keytoaid  has  been 


proven  to  o^  excellent  keystroke  action 
and  to  significantly  reduce  keyboard  errors. 
Wxi  get  better  di^Iay  features  too.  There's  a 
non-glare  screen  to  reduce  eye  fet^ue  arid 
tension.  Predsion  7  x  9  dot  matrix  character 
presentation.  Even  a  choice  of  CRT  phos¬ 
phors:  P4  or  P31  green. 

For  high  throi^put  applications,  the 
err  101  handies  communications  at  up  to 
19,200 baud  asynchronously  aixl  runs 


Annual  Quantity  Used  — 


9600  with  X-on/X-off  Disabled.  A  buffered 
bi-directional  aindfiary  port  adds  fiexibifity 
And  you  can  run  in  h^-duplex  mode. 

Additional  features  indude  mult^- 
speed  smooth  soolfii^.  socketed  firm¬ 
ware  for  easy  OEM  modifications  and  per- 
nuuiently  stored  Set-Up  modes.that  allow 
keyboard  as  wdl  as  computer  control  of  an 
operatii^  aixl  communications  variablb. 

So  if  you're  looking  for  a  termi¬ 
nal  without  a  terminal  commitment, 
take  advantage  of  this  21-day  trial 
offer  (aixl  the  $2OO.O0  savir^  vvhen 
you  buy).  Fffl  out  aixl  mafi  the  coupon 
to  our  exclusive  representative,  the 
Aero  Corporation,  today 


I«n  DEndUser  QOEM. 

Myncedis  □l-3fnos.  □3.«nK».  a6-t2iiK». 
hW  to  ACRO  Coipoaliaa  18003-LSkypuk  So.  Irvine. 
CA  92714. 1714)  557-51 18.  or  call  other  ACRO  offices: 
Honsron  (713)  777-1640-.  Ciilca«o  (312)992-2346: 
New  Jersey  (609)  667-41 14. 

OOtt tsiitas Sepmnliw 30.  IWI and u aiilsrawnUUbilllv 


^CalTOH 
EUCmONICS,INC. 

One  world  of  quality 


Iowa  System  Worth  Its  Weight  m  People 


Burroughs  Document  Processor  Out 


Instant  Cure 

cJ^uter^ 

Indigestion 


John  Beall  &  Company 


Inc. 
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LOWELL,  Mass.  -  Wang  Ub* 
oratories,  Inc.  beefed  up  its  VS 
processor  family  by  adding  a 

series  of  tape  drives,  a  high* 
speed  printer,  a  daisy  printer,  a 
serial  device  switch,  a  card 
reader  and  a  data  entry  key¬ 
board  option. 

The  distributed  processing 
node,  the  VS-50A,  was  de¬ 
signed  to  meet  the  need  for  in¬ 


transport  mechantsm  and  a  tape 
formatter.  The  tape  drives  sup¬ 
port  6,250-  to  1,600  bit/in.  dual- 
density  tape  and  6,250-,  1,600- 
and  800  bit/in.  tridensity  tape, 

'  provides  greater  compatibility 

ploying  6,250  bit/in.  tape  for¬ 
mats.  The  2219V  series  provides 

Domestic  deliveries  of  the 
2219V  will  begin  in  December 


for  domestic  and  international 
delivery  in  August.  Wang  said. 

In  addition,  Wang  unveiled 
the  2281 WR,  a  daisywheel 
printer,  and  the  2281 WCR,  a 
wide-carriage  version.  The 
2281WR,  which  prints  at  an  av 

signed  for  high-quality  print- 


2281WR  30  char./sec  printer 
costs  $4300  and  the  2281WCR 
costs  $6,000.  Both  printers  are 


Road.  Cupertino.  Calif.  95015. 

Deltec  Power  Systems 
Can  Sense  Overload 


rting  next  April.  The  tape 
ves  range  in  cost  between 
[,000  and  $49,000,  the  vendor 


,  Wang  said. 


itheSW16 


switch.  The  SW16  is  a  manually 
iiperated,  nonelectronic  switch- 


ruptible  power  systems  with 
1,200  VA  and  1,800  VA  output 
designed  for  use  in  telecom- 


workstations  or  printers  be¬ 
tween  two  VS  processors.  The 
unit  provides  uninterrupted 

(Canlinucd  on  Page  59) 


cations  has  been  annOunced^b^ 
Gould-Deltec,  Inc. 

The  models  1220  and  1820  can 
b«  supplied  In  »  single  free- 


switch  that  mil  switch  to  ac  by-  palO  ALTO,  CaH/.  -  Hew-  However,  the  unit  includes  au-  The  unit  costs  SMS,  the  vendor 

printers  for  its  desktop  and  pec-  $1,895,  according  to  the  vendor,  /uly  I,  with  deliveries  sched- 

sonal  computer  s)^tems.  A  dot  matrix  impact  printer,  uled  to  begin  Aug.  1.  The  ther- 

The  thermal  printers  include  the  HP-82905  is  designed  to  run  mal  printers  can  be  ordered 

Uonal  character  iJi^Serial  and  witpLter s^lt^s^Tl^ Sn^fea!  "ulv.  The  HP ^ib^aiTwiinli' d^ 

the  vendor  said.  print  a  dot-by-dot  version  of  said  from  I50l%age  Mill  Road, 

An  entry-levei  printer,  the  HP  CRTgraphics  onto  hard  copy.  Palo  Alto.  Calif.  94304. 

2671 A  features  120  char./sec  bi¬ 
directional  printing,  a  full  1^  T  -} 

char.  Ascii  set.  a  line-drawing  * 


Codata  488  Controller 
Links  Multibus,  CTS 

SUNNYVALE,  Calif.  —  Co- 

du^’^'7EK°Standard"4M 
controller  to  link  Multibus- 
compatible  units  with  the  com¬ 
pany's  CTS  series  of  deslctop 

to  select  CPU  configurations, 

di^lay  generators^  digltaf  and 
analog  I/O  and  ah  asMriment 


primer  cost5  $l,095,  the  vendor 


2671C  graphics  terminal  print¬ 
er.  The  unit  includes  all  the  fea- 


high-resolution  raster  graphics. 
The  90  dot/in.  resoluHon  is  de¬ 
signed  for  applicatiofis  requir¬ 
ing  text  graphics  printing  and 
costs  $1,295.  HP  said. 

The  HP  2673A  graphics  termi- 


Gets  Distributed  Node 


Single-Chip  Processor 
From  Zilog  Runs  Basic 

CUPERTINO,  Calif.  -  Zilog, 
Inc.  has  announcod  a  single- 
chip  processor  that  executes  the 
Basic  programming  Isnguage. 
The  chip  can  be  us^  for  soft¬ 
ware  development. 

The  Z867I  is  similar  to  the  rest 
of  Zilog's  Z80-based  chips,  but 
it  sdds  s  Basic  interpreter 
ms^ed  onto  the  chip's  ZK-byte 
internal  read-only  memory,  the 


Wang  Beefs  Up  VS  Family 


•  distributed  processing  power  in 

'  enhance^enion  of^ the 

originally  introduced  as  an  en¬ 
try-level  processor. 

The  basic  VS-50A  configura¬ 
tion  includes  128K  bytes  of 
main  memory,  a  2246S  worksta¬ 
tion,  a  90M-byte  fixed  or  re-. 
movable  disk  drive,  a  22V07-1 
serial  lOP  ahd  a  22V18  iOP.  It 
costs  $42,000  and  is  available 
for  immediate  worldwide  de- 


HP  Adds  Thermal,  Impact  Printers 


The  Racers  Are  Here! 

77%  780  Swta*  Bnak$  M  Track  Racordt. 

4  Vmaa  Faatm. 

NEW!!!  785/787  portables,  783  KSR  and  781 
RO.  Featuring  speedy  120  character-per- 
second  thermal  printing. 

CM  201  378-4242  or  MarMt  WMtwood  offle* 


TEXAS  INSTRUMENTS 
■  TERMINALS 
IN  STOCK 
IMMEDIATE 
I  DELIVERY 


IBKWestvvo^ 


DOMAIN  PROCESSMG 


/^x)lo  Cornputer  hcB  flnoly  put  on  end 
1o  ttw  oornputer  cxjrnprarnto. 

W«h  the  Inirodudlon  of  Apolo^  [X5MAItl 
you  con  now  get  both  the  reaoiice  and 
dolo  shaing  copctiilet  of  todo/i  best 
1tmeshatngsysl^vi«halthepe(fbr- 
monceandtesponslvenessofadedl- 
coled  mM— dt  in  one  co«t-eltectk« 
s^tem. 

[XIMAIN  ([Mtbutsd  Opeiotlng  MuH^ 
IntercctlveNetwoitgp^ 


A  high  levet  of  pfedkaobte  pertbmxance,  Inctuding  a  VLSI  CPU 
Mth  32-btt  crchttBcture)  dedkxited  to  each  user  on  the  netwotfc 
executtng  in  a  16  rnegctoyte  dernand  paged  vtrtudt  rnernory 

AnewrrpdeofiBerrTKKhinelnleracllveries^IncKxJhgahlgh- 
losoMlon  bit  trxjp  dhptcv  perthltllng  each  user  to  lun  multiple  ptograths 


unique  architecture  k  designed  to 
within  the  networtc  whie  retaining  1 


I  to  alow  each  user  rrxidrhum  oulonorny 
I  the  vtlol  communtcollons  and 


amorrg  every  usee 
the  prlrclpal  odvorilages  of 
DOMAtf  ore  greater  system 
producUvlly  and  total  system 


A  network  level  mdduldrtly,  providing  a  system  vvllh  a  very  high 
pertbrrTtaTkta  level  a  vvkte  range  growth  capabl(ly,  and  a  vast, 
Improverned  ta  system  relabllty  arta  ovolabilyi 
DCavlAIN  b  desigrtad  ta  occorrirTxxIale  a  vvWe  range  of  appiccrilon 
envtronrhenls.  Includkig  sderflllc.  engineering  roseorcK  ttnonoa  CAD/ 
(>M  text  procesdng  orta  transaction  processIngThe  system  Is  capable 
of  rurvrlrg  very  lorga  single  program  appicatlons  as  wel  as  rnulllple 

By  conllguring  ctedkxiled  CPUS  In  a  neivvork  architecture.  Apollcft 
KXVWN  really  does  let  you  hove  your  coke  arid  eat  It  loo. 

For  rTKxe  Intbrmallon  on . 
DOMAIN  processtng'ond 
Apdo  Corrputer:  simply 
*  out  oTKl  return  the 
coupon  below. 


to  these  advantages  are; 


Nowyoucan 
ImyourcaiB 
andeatittoa 


TEI  Issues  Multiuser  System  Systems  Based  Printer  Features 

For  h^edium-Size  Businesses  On  DEC  LSI-11  Self-Testing 


CLAWC  N J.  —  The  Uldnute  Corp.  ORANGE  OHf.  —  MDB  Syi 


ARadical 
Departure  in 
Computer 
Publishing. 

ComputerwpHd  UK  ii  •  weekly  oewe  medium  aimed  directly  at 


Item  costs  $33300.  complete  printer  subeystem 


NewWorldAdds 

Winchesters 


i  by  New  World  Mini  iHcludes 


weekly  news  for  the  computer  community 


If  you  re  still  looking  for 
the  best  8”  floppy  disk  drive  solution,youhaverit  found  us  yet 

The  plain  truth  is,  no  one  else  builds  aThinUne™  8' 
floppy  that  doubles  your  capacity  by  fitting  two  of  itself  into  the  space  currently 
required  by  only  one  drive.  No  one  else  ships  as  many  5^4' floppy  drives.  No  one 
knows  more  about  high-volume,  high-quality  electromechanics.  And  no  one  else  designs 
and  produces  their  ovm  head  from  start  to  finish.  In  fact,  no  one,  but  ho  one. 
bu 


TTx  rrxDst  sucoessRd  disk  dri\«  company  you  nev«r  he^ 


lids  as  much  of  their  own  proflucts.  tou  see,  at  lanaon,  we  simpiy  maice  more 
of  vi^hat  we  make.  Tandon.  20320  Prairie.  "TTSmtSTSSS 
Chatsworth. CA9I3II. (213) 993-6644. 1  anaan 


CARTERFONE: 

THE  UNCOMMON  DENOMINATOR 
IN  CORPORATE  COMMUNICATIONS 


INTRODUCING  THE  7000  SERIES 


nil  West  McKkingbird  Lane  •  Suite  1  1(K)  ■  Dallas,  Texas  752  17  •  (21 


1)  (nO-97(K) 


So  youte  a  business  executive  or  professional?  .  perfect  business  computer  for  your  billine,  payroll, 
Meet  the  new  Xerox  820  Information  ,  ledgers  and  an  endless  variety  of  seeming  endless 

ProcessotIA  a  desktop  computet  that  can  help  you  jobs. 

with  planning,  budgeting,  forecasting  or  just  about  No  matter  what  you  do,  the  820  can  be  custon 

anything  elseyou  do  at  your  desk.  dengned  for  you.  Because  what  it  is  depends  on  the 

Oh.  YouVe  a  secretary.  Well,  in  that  case,  the  software  you  put  in  it.  Besides  Xerox  software,  then 

820  is  a  versatile  word  processor.  You  can  edit  text  are  thousandsof  other  packages  to  choose  from.  Foi 

tight  on  the  dimlay  screen.  As  well  •  s  quickly  take  every  profession  from  accounting  to  zoology, 

care  of  your  otaet  admin^ative  tasks.  Best  of  all,  the  820  is  a  very  friendly  machine. 

You  own  a  small  business?  The  820  is  the  Anyone  can  easily  operate  it.  In  fact,  it  actually 


wenitdlyouwiiatitis. 


teaches  you  how  to  use  it  as  you  go  along. 

Andj  if  you  have  a  Xerox  Ethernet  network, 
the  820  will  be  able  to  share  information  with  other 
820’s— or  otheroffice  machines— throughout  your 
organization. 

Okay.  Now  for  the  sticky  question. 

What  does  it  cost  to  own  a  Xerox  820 
Information  Processor? 

Just  $2,995.  Thart  right.  $2,995  for  the  key¬ 
board  processoi;  display  screen  and  dual  disc 


memory  system. 

For  more  information  about  the  820,  call 
1-800-527-1868,"  and  well  be  happy  to  tell  you 
exactly  what  it  is. 

As  soon  as  you  tell  us  exactly  what  you  do. 


XEROX 


This  announcement  is  neither  an  offer  to  sell  nor  a  solicitation  of  an  offer  to  buy  these  securities. 
The  off^  is  made  orUy  by  the  Prospectus. 

$40,000,000 

Four-Phase  Systems,  Inc. 

9^8%  Convertible  Subordinated  Debentures  Due  2001 

Convertible  into  Common  Stock  at  $5J  per  Share 

Price  100% 

Plus  accrued  interest 


Copies  of  the  Prospectus  may  be  obtained  in  any  State  only  from  such  of  the  several 
Underwriters,  including  the  undersigned,  as  may  lawfully  offer  the  securities  in  such  State. 

Lehman  Brothers  Kuhn  Loeb  E.  F.  Hutton  &  Company  Inc. 

Incorporated 

Bache  Halsey  Stuart  Shields  The  First  Boston  Corporation  Bear,  Steams  85  Co. 

Incorporated 

Bl5rth  Eastman  Paine  Webber  Dillon,  Read  &  Co.  Inc.  Donald^,  Li^^&  Jenrette 

Drexel  Burnham  Lambert  Goldman,  Sachs  &  Co.  Hambrecht  &  Quist 

IrKorporated 

Kidder,  Pea^y  &  Co.  Lazard  Freres  85  Co. 

Merrill  Lynch  White  Weld  Capital  Markets  Group  L.-  F.  Rothschild,  Unterberg,  Towbin 

Merrill  Lynch.  Pierce,  Fenner  Bi  Smith  Incorporated 

Salomon  Brothers  Shearson  Loeb  Rhoades  Inc.  Smith  Barney,  Harris  Upham  86  Co. 
Warbuig^Pa^as  Becker  Wertheim  86  Co.,  Inc.  Dean  Witter  Reynolds  Inc. 

Hambros  Bank  Morgan  Grenfell  86  Co 

Limited  Limited 

Pierson,  Heldring  86  Pierson  N.V. 


Pictet  International 

Ltd. 

Vereins-  und  Westbank 

Aktiengesellschafc 


June  19, 1981 


Microcircuits  Under  Investigation 

U.S.  Accuses  Faiichild  of  Improper  Testing 


^  lA  the  btand  new  HP  2622  bk>ck  mode  t»-  ; 

minal  {ram  Hewlett-Bckard. 

Widi  its  high-resdutiop  diaracter  cdls, 
forms  firmware  a^  full  dispbiy  enhancements, 
the  2622  gives  a  dazzling  screen  petfcnnance  for 
jobs  like  data  entry  and  retrieval. 

But  what  makes  this  terminal  look  even 
better  is  its  price— just  $2075. 

Drasving  the  inost  {run  your  systern. 

The  HP  2622  display  statkm  goes  b^ond 
the  standard  low-cost  block  mode  features.  With 
its  format  mode  and  optional  line  drawing  sets, 
you  can  design  forms  just  like  the  ones  your  per^ 
are  used  to  working  with.  And  there  are  two  ^ 
pages  of  scrolling  memory  to  hdp  make 
everything  picture  dear.  /  — 


But  the  HP  2622  IS  more  thm  just  a  flashy 
screen  personality.  It  has  a  typewritei^style  key¬ 
board  with  separate  numeric  k^pad  for  quick  arid 
easy  data  ent^  eight  user'ddRnable  soft  keys; 
self-diagnostics  for  high  reliability;  even  an 
optional  built-in  thermal  printer  for  hard  copy 
at  the  touch  of  a  key. 

See  how  good  your  system  cm  look  with 
the  HP  2622.  For  m  eye-opening  demonstration, 
call  your  local  HP  soles  office  listed  in  the  White 
Bsges.  Or  return  the  ooiqion  to  Hewlett-Packanl, 
Atm: Tom  Anderson,  Oept.  398, 974 East  Arques 
Avenue,  Surmyvale,  CA  94086. 

vd  HEWLETT 
— ^  PACKARD 


Court  Clears  Codex 

Racal-Milgo  Patents  Ruled  Invalid 


ct  Onirt  represented  the  facts  to  both  the  die- 


U  J.XI.VC1JLXVI.  Timeplex,  Inc.  has  contracted  to 
purchase  21  ^res  of  industrial  prop- 
excluded  from  the  high-speed  erty  in  Largo,  Fla. 


There  are  10  storks  on  a  roof. 

corporate  Eeadquartbrs  in  Jv 

Blackhawk  Drive,  .Wesim 

A  hunter  shoots  one. 

GTE  has  announced  plans 

How  many  storks  are 

pe,  Ariz.,  as  part  of  a  five-yea 
Sion  program  for  its  Microcir 
vision. 

left  on  the  roof? 

Are  you  the  type  of  peryon  that  can  find  a  lot  of  answers  to  a  seemingly 
simple  question?  If  so,  contact  Lockheed-Calilbmia  Company.  We're 
involved  in  some  of  the  biggest  computer  productions  of  the  80's  and 

Productive  Computer 
Inc.  has  completed  its  move 
er  facility  at  233  N.  Michiga 
Chicago,  III.  60601. 

Advanced  Micro  Devices, 
broken  ground  for  a  mult 

tourse,  we  offer  lop  pay  and  benefits.  But  more  importantly,  we  may 

1  be  able  to  offer  you  an  opportunity  of  a  li^ime. 

If  you’re  a  specialist  In  computer  systems 

dollar  bipolar  facility  in  $a 
nio,  Texas.  Initial  constructi 
consist  of  a  130,000  sq-ft 
housing  two  volume-produc 
fer-fabrication  areas.  Equipm 
be  installed  in  the  first  area  v 
1982  with  first  production  sc 

who  knows  when  itis  obvious  to  go 

for  August,  1982. 

Telex  Computer  Products, 

beyond  the  obvious, 
send  in  this  coupon  today. 

announced  plans  to  expand  t 
neering  and  manufacturing 
at  its  Telex  Terminal  Com 
Hons  Division  in  ^leigh,  N. 

•^yiockheea-CaKtbmta  Company 


IXCsystem-lOs  aiid-20s. 
Ilie  large  inteimtive  Gomi^^ 
that  can  be  as 
divosified  as  you  are. 


Digital  is  changing  the  way 
you  use  large  computers. 

A  lot  of  people  need  to  use  your  computer 
resources.  Like  engineers.  Students.  Financial  spe¬ 
cialists.  Secretaries.  Project  managers.  Researchers. 

That's  why  at  Digital,  we've  always  designed  our 
large  interactive  computers  to  take  on  a  whole  range 
of  appiicatiotts  atul  continue  to  run  efficiently. 

In  fact,  DECsystem-lOs  and  DECSYSTEM-20s 
often  handle  more  than  a  hundred  different  users 
runrung  different  jobs  in  a  variety  of  languages.  All  at 
fire  same  time. 

Now  Digital  introduces  several  new  features  that 
take  this  large  system  versatility  even  further. 


Digital's  latest  communications  capabilities  let  you 
extend  your  computer  resources  to  your  most  distant 
and  diverse  users. 

Fot  example,  you  can  use  the  n  w  HASP  and  2780/ 
3780  emulators  for  reinote Job  entry  and  termiiuitors 
for  corrununications  with  IBM  products. 

And  you  can  use  our  latest  networking  software  to 
set  up  communication  links  with  virtually  any  other 
computer  from  Digital  -  even  across  architectures. 

The  new  DECnet-20  offers  task-to-task  coitununi- 
cations  between  nodes.  Network  file  transfers.  And 
network  management. 

For  DEOystem-lO  users,  there's  also  the  latest  ver¬ 
sion  of  ANF-10.  With  features  like  multipathing  for 
simultaneous,  multiple  corrununications  between 
DECsystem-lOs.  And  because  terminals  are  on-line  in 
the  network  only  when  characfers  are  actually  being 
typed,  you  can  add  more  users  and  get  better  produc¬ 
tivity  from  your  entire  network. 


New  language  eidiaocements  far  196L 

We've  also  continued  to  develop  our  full  range  of 
languages.  Arid  because  you  can  run  multiple  um- 
guage  applications  simultaneously,  you  can  choose 
fire  right  language  for  every  job. 

There's  a  mobally  (mfirttizing  FORTRAN.  A  full- 
featured  munframe  COBOL,  with  muldkey  ISAM,  . 
■  certified  against  ANSl-74  Standard  at  the  FIPS  High 
Level.  An  APL  that's  recogttized  as  fire  industry 
leader.  Plus  highly  interactive  BASIC,  ALGOL,  and 
fire  new  BUS^ 

We've  even  improved  the  ojjerating  systems.  With 
a  new  GALAXY  software  package  that  can  handle 
multiple  bafadi  applications  simultaneously. 

For  16  years.  Distal  has  led  the  industry  in  large, 
interactive,  multiuser  systems. 

Find  out  why.  Call  Digital's  Sales  Representative 
nearest  you  for  details  on  the  lastest  improvements  to 
our  DECsystem-lOs  and  DECSYSTEM-^. 

They're  the  large  interactive  computers  that  can  be 
as  diversified  as  you  are. 
DigilalEqiiipiiientGQnxiEtfkMi,  MR1-1/M55, 
200Fow^St.,  Marlboro,  MAra752.  Tel.  617-467-6885. 
European  Headquarters:  12  Av.  des  Morgines,  . 
CH-1213  Petit-Lancy /Geneva.  In  Caiuida:  Digital  | 
Equipment  of  Canada,  Ltd. 


Wechaimtheivay 
the  wofU  thinks. 


rifiir? 


Cullinane's  FormulaiOut  of  One  Product,  Many 


460,000  Shares 

oBr 

technology  &■ 

communications  corporation 

Common  Stock 


Price  $10.50  Per  Share 


Bateman  EicUer,  Hill  Richards 


Wheal,  First  Seenrities,  Inc. 


•H.  Glen  Haney,  formeriy 
vice-president  of  marketing 
for  Sperry  Univac,  has  been 


ABen  a  Cwapany  A.  G.  Edwards  ft  Sons,  Inc. 

Haashrecht  ft  Qnist  Ladenhnrf,  Thahnann  ft  Co.  Inc. 

Moselejr,  Hallfarten,  Estahrook  ft  Weeden  Inc.  Thomson  McKinnon  Seenrities  Inc. 

Adresl,  Inc.  William  Blair  ft  Company  Bhmt  Qlis  ^Loowi  Boettcher  ft  Company 
J-  C.  Bradlorf  ft  Co.  Butcher  ft  Sbfer  Inc.  The  Chkafo  Corporation 

Crowell,  Weedon  ft  Co.  Dam  Bosworth  Eppler,  Gnerin  ft  Tomer,  Inc. 

Foster  ft  Marshall  Inc.  Interstate  Seenrities  Corporation  Janney  Montfomery  Scott  Inc. 
Johnson,  'Lane,  Space,  Smith  ft  Co.,  Inc.  Johnston,  Leiun  ft  Co.  Laidlaw  Adams  ft  Peck  Inc. 
Lcf  f  MasonWt^  Waller  McDonald  ft  Company  Montfomery  Securities 

Morfan,  Ohastead^t^edy  ft  Gardner  Nenberf er  ft  Berman 

Parktfyll|^er  Piper,  JaHray  ft  Hopweod 

Prescott,BanftTnrhen  RanscherPiereeRelsnes,Ine.  Robertson,Cohnan,StephensftWoodman 
TheRohinson-HnmphreyCampany.Inc.  RotanMosleInc.  Schneider,BemelftHiekman,Inc. 
Stifel,Niei^ft  Company  SntroftCo. .  Underwood,  Nenhans  ft  Co. 


If  you  know 
1..B.  Chamberlin 


WemndieoiilY 
summer  sfftod  that 
Yonll  feel  good  about 
attending. 


STRUCTURED  SYSTEMS 
.  DEVELOPMENT 

JULY  8  LOS  ANGELES 
JULY  M  PORTLAND 
jaY  20  AMSTERDAM 
JULY  21  NEW  YORK 
JULY.  31  HONOLaU 
AUG:  4  BOSTON 
AUG.  20  COLUMBUS 
AUG.  28  FRANKFURT.  W  GER 
APPUED  ARTIFICIAL 
INTELUOENCE 

JULY  13  DENVER 

JULY  14  DALLAS 

JULY  16  TULSA 

JULY  17  PHOENIX 

AUG.  19  SAN  FRANCISCO 

AUG  20  LOS  ANGELES  ' 

AUG.  25  SEATTLE 

■  AUG  27  CALGARY 
AUG  28  VANCOUVER 

STRUCTURED  DESIGN  A 
PROGRAMMING  WKSHOP. 

JULY  13-17  ATLANTA 

■  JUY  13-17  BOSTON 
JULY  20-24  LOUISVILLE.  KY 
JULY  20-24  PHOENIX 

JULY  27-31  SAN  FRANCISCO 
AUG  3-7  HOUSTON 
AUG  3-7  PITTSBURGH 
AUG  10-14  DES  MOINES 
AUG  17-21  MONTREAL 
AUG.  24-28  MILWAUKEE 
AUG  24-28  WASWNGTON 

DATABASE 

ADMINISTRATOR'S 

LECTURES 

AUG.  12-14  NEW  YORK 


ADVANCED  STRUCTURED 
ANALYSIS:  LOGICAL 
MOOEUNG  WORKSHOP 

JULY  13-17  SEATTLE 


STRATEGIES  FOR  SOFTWARE 
DEVELOPMENT 

AUG  31-04  SANFRANOSCO 

DATABASE  FOR  MANAGERS 

.  JULY  10  LOS  ANGELES 
JULY  14  BOSTON 
JULY  20  SEAnLE 


STRUCTURED  PROGRAMMING 
WORKSHOP  IN  COBOL 

JULY  13-17  WASHINGTON 
AUG.  3-7  OnAWA 
AUG.  10-14  NEW  YORK 

AUDITING  STRUCTURED 
ANALYSIS  ft  DESIGN 
WORKSHOP 


DATABASE 

ADMINISTRATOR'S 

WORKSHOP 

JULY  6-10  TORONTO 
JULY  13-17  PHOENIX 
JULY  20-24  NEW  YORK 
AUG  3-7  CHICAGO 
AUG  10-14  HOUSTON 
AUG  24-28  BOSTON 

STRUCTURED  ANALYSIS  ft 
SYSTEM  SPEC.  WKSHOP. 

JULY  13-17  MILWAUKEE 
JULY  13-17  SAN  FRANOSCO 
JULY  20-24  SAN  DIEGO 
JULY  20-24  WASHINGTON 
JULY  27-31  INDIANAPOLIS 
JULY  27-31  NEW  YORK 
AUG  3-7  BOSTON 
AUG.  10-14  HOUSTON 
AUG  10-14  LOS  ANGELES 
AUG  17-^  EDMONTON 
AUG,  17^21  SANFRANOSCO 
AUG.  24-28  PITTSBURGH 
AUG.  31-04  TORONTO 

MANAGING  STRUCTURED 
PROJECTS 

JULY  9-10  WASHINGTON 
JULY  14-15  CAMPHia.  PA 
JULY  16-17  CHICAGO 


STRUCTURED  PROGRAMMING 
WORKSHOP 

JULY  27-31  CALGARY  ' 

AUG.  3-7  CHICAGO 

AUG.  10-14  MINNEAPOLIS  > 


STRUCTURED  DESIGN 
WORKSHOP 

JULY  13-17  VANCOUVER 
JULY  20-24  CHICAGO 
JULY  27-31  HOUSTON 
JULY  27-31  OnAWA 
AUG.  3-7  SAN  FRANCISCO 
AUG  10-14  PHILADELPHIA 
AUG  17-21  BOSTON 
AUG.  24-28  PHOENIX 


JULY  20-24  VANCOUVER 
JULY  27-31  BOSTON 
jaY  27-31  CLEVELAND 
AUG  -  3-7  PORTLAND 
AUG.  10-14  LONDON 
AUG  10-14  EDMONTON 
AUG  17-21  CHICAGO 
AUG.  24-28  WASHNGTON 

DATABASE  MODEUNG  ft 
DESIGN  WORKSHOP 

JULY  13-17  PITTSBURGH 
JULY  20-24  NEW  YORK 
JULY  27-31  BOSTON 
AUG  3-7  LOS  ANGELES 
AUG  10-14  SANFRANOSCO 
AUG  24-28  WASHINGTON 
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icing  the  daily  challenges 
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CITY  OF  BROCKTON, 
MASSACHUSETTS 


DEBUG  your  search 
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/^STEM  SPECIALIS 
SYSTEM/370 


COMPUTERWORLD 

CLASSIFIEDS 


WORK! 


POSITION 
ANNOUNCEMENTS 
BUY  SELL  SWAP 
SOFTWARE 
TIME  &  SERVICES 
SOFTWARE  FOR 
SALE 
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OPPORTUNITIES 
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s/3 

S/38 

5110 

5120 


EQUIPMENT  AVAILABLE 

DMcripUon  For  ■(to/LMM  I 

IBM  Ordw  PoriUom 

370/1M 


\»*C 


seP 


CtA' 


Phil  Thomas  I  Bryan  Eustacf 

305/272-2S39  |  305/272-2338 

Jenifer  Eustace 

TELEX  807-219 

BUY  -SELL-TRADE-UEA8E 


THOMAS  BUSINESS  SYSTEMS.  INC. 


For  lease 

IBM  4341-L1 

September  1981  availability 


TIGER  COMPUTER 

TIGER  INTERNATIONA-  COMPA'.' 


£Um 


Immediate 

Delivery 


DIEBOLD 

COMPUTER  LEASING 
BUY*SELL*LEASE 


comDuco 


IBM 

CARD  READERS  &  PUNCHES 
PRINTERS 
CONTROLLERS 

AVAILABLE  NOVv 

CAL  DIEBOLD 


REAL  ESTATE 


Lodging  tor  your  owm  ^ 
“Computerworld”? 

You  all  know  how  Columbus  and  his  successors  dis-  I 
covered  and  explored  the  Coast,  the  Sunbelt,  the  ■ 
East^  Seaboard  and  all  poinis  in  between,  with  just  H 
their  intuition  and  rough  charts  to  guide  them.  They  did 
the  hard  part. 

>Abll,  maybe  you're  another  great  person  looking  for 
your  own  “New  \^rld"  in  the  form  of  commercial  or 
industrial  office  space  suitable  for  Data  Processing  or 
the  computer  industry.  You're  already  a  step  ahead  — 
you've  got  COMPUTER^VORLD  REAL  ESTATE 
classifieds  to  guide  you. 

And  if  you're  looking  to  sell  or  lease  office  space,  we 
can  help  there,  too.  Call  Al  DeMUIe  at  80»-34»««74 
( In  Massachusetts  dial  (617)  S79-0700)  or  fill  out 
the  coupon  in  the  classified  section  of  Coaputcrworld. 

Real  Estate 
classifieds 

Try  us,  -  Yomr  ship  just  might  come  in  ..  . 


A 

classified 
section 
is  known 
by  the 
companies 
it  keeps. 


SOFTmRE  WANTED 


SOFTWARE 
FOR  SALE 


I 


EASIER. 


One  of  the  latest 
innovations  from  the 
Memorex®  G)mmunica- 
tions  Group,  the  2078 
Display  Station,  serves  as 
a  good  example  of  how 
one  company  works  to  respond  to  and  anticipate 
the  demands  of  its  many  marketplaces.  Demands  for 
products  that  perform  faster,  last  longer,  are  built 
smaller  and  smarter.  But  most  important  today  per¬ 
haps,  for  products  that  make  life  and  work  easier 
on  the  people  using  them. 

To  that  last  point,  the  2078  is  particularly  note¬ 
worthy.  And  human  engineering  is  the  key,  with 
features  designed-in  to  make  the  operator’s  job  less 
fatiguing  and  the  operator  more  comfortable  and 
produaive.  The  non-glare  screen  reduces  eye  strain, 
while  the  tilt-sCTeen  design  allows  positioning  for 
easy  readability.  We’ve  included  a  line  and  column 
indicator,  a  status  line,  a  switch-selectable  unpro¬ 
tected  field  indicator,  a  choice  of  keyboard  layouts 
and  other  features  tlut  make  the  2078  a  much  easier 


display  station  tp  use. 

But  it  is  much  more 
efficient  and  flexible  as 
well.  The  detachable 
monitor  can  be  located 
on  a  shelf  or  bopkstand 
to  conserve  space  and  allow  use  by  mote  than  one 
operator.  The  2078  incorporates  an  automatic  dim¬ 
ming  feature  to  preserve  the  quality  of  the  display. 
The  unit  also  generates  less  heat  and  uses  less  power. 
And  teamed  with  the  small,  smart-looking  2076 
Remote  Quster  Grntroller,  which  can  be  conven- 
iendy  located  separately,  the  2078  delivers  more 
configuration  flexibility. 

The  2078  Display  Station  is,of  course,  just  orie 
expression  of  excellence  from  our  Communications 
Group.  But  it  certainly  helps  explain  why  we’re  so 
proud  of  our  twenty  years  of  making  better 
products  for  the  tough,  rapidly  changing  market¬ 
places  of  high  technology.  And  we  look  forward  to 
the  next  twenty  years,  during  which  time  we’ll  be 
working  harder  than  ever  to  mate  things  easier. 


For  twenty  yean,  the 


REX 

expression  of  excdUnce.  ■ 


San  Tomas  at  Central  Expressway,  Santa  data,  CA  95052  (408)  987-1000 


